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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]60-100-mol% of dicarboxylic acid units consist of terephthalic acid units, 60-100-mol% 
of diamine units consist of a 1 ,9-nonane diamine unit and a 2-methyl-1 ,8-octane diamine unit, 
And polyamide whose limiting viscosity [eta] measured at 30 ** among concentrated sulfuric 
acid a mole ratio of a 1 ,9-nonane diamine unit and a 2-methyl-1 ,8-octane diamine unit is 
40:60-59:41 -mol the polyamide which is %, and is 0.4 - 3.0 dl/g. 

[Claim 2]The polyamide according to claim 1 by which not less than 10% of end groups are 
closed. 

[Claim 3]A polyamide composition which carries out 1-200 weight-section combination of the 
bulking agent at the polyamide 100 weight section according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the polyamide composition which blends a 
bulking agent with specific semi aromatic polyamide and this polyamide. The polyamide and 
the polyamide composition of this invention have the extremely outstanding molding 
workability, and they are excellent in surface beauty, dimensional stability, low water 
absorption property, chemical resistance, heating-proof xanthochroism, etc. 
It can be conveniently used as molding materials, such as industrial materials, industrial 
material, and household articles. 

[0002] 

[Description of the Prior Art]Although the polyamide resin represented by nylon 6, Nylon 66, 
etc. from the former is widely used from the ease of the outstanding characteristic and melt 
molding as the object for garments, the textiles for industrial materials, or general-purpose 
engineering plastics, On the other hand, every problem with poor dimensional stability by the 
shortage of heat-resistant and water absorption is pointed out. Especially, in the electrical and 
electric equipment and the electronic field, the engine room parts of a car, etc., use of the 
conventional polyamide is difficult and the demand of polyamide which was more excellent in 
heat resistance, dimensional stability, a mechanical characteristic, and physicochemical 
characteristics is increasing. 

[0003]AII the aliphatic polyamide which consists of adipic acid and 1,4-butanediamine to such 
a demand, The semi aromatic polyamide which uses terephthalic acid and a 1,6- 
hexanediamine as the main ingredients, The semi aromatic polyamide which consists of a 
2,2,4-(2,4,4-) trimethyl hexanediamine which are terephthalic acid and branched chain 
aliphatic diamine, and the semi aromatic polyamide which uses isophthalic acid and a 1 ,6- 
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hexanediamine as the main ingredients are proposed variously, and the part is put in practical 
use. 

[0004]To JP,49-36959,B and JP,62-209135,A, the polyamide which serves as isophthalic acid 
and terephthalic acid from the diamine which has a 1,6-hexanediamine and an alicyclic 
skeleton is indicated. On JP,59-155427,A and U.S. Pat. No. 4617342 specifications. The 
polyamide which consists of a 2,2,4-(2,4,4-) trimethyl hexanediamine which is the 1 ,6- 
hexanediamine and branched chain aliphatic diamine which are terephthalic acid and straight 
chain aliphatic diamine is indicated. However, there is no concrete indication of the polyamide 
which used 2-methyl-1,8-octanediamine which is 1,9-nonanediamine and branched chain 
aliphatic diamine which are straight chain aliphatic diamine by the specific ratio in these prior 
art references. 
[0005] 

[Problem(s) to be Solved by the lnvention]The polyamide which consists of adipic acid and 1,4- 
butanediamine (it is called PA4-6 for short below), And comparatively, since the polyamide (it 
is hereafter called PA6-T for short) which consists of terephthalic acid and a 1,6- 
hexanediamine was high crystalline polymer, at the time of shaping, its dimensional change 
was large and was not able to use it for the use for which transparency is needed. The semi 
aromatic polyamide which consists of a 2,2,4-(2,4,4-) trimethyl hexanediamine which are 
terephthalic acid and branched chain aliphatic diamine on the other hand, And although it has 
the transparency with good semi aromatic polyamide which uses isophthalic acid and a 1 ,6- 
hexanediamine as the main ingredients, yellowing by the use in an elevated temperature, the 
dimensional change by moisture absorption, chemical resistance, etc. are still regarded as 
questionable. 

[0006]lsophthalic acid and terephthalic acid which are produced by JP,49-36959,B and JP,62- 
2091 35,A by retesting the method of a statement according to this invention persons' research, 
There is a problem that melt viscosity is high, the polyamide which consists of diamine which 
has a 1,6-hexanediamine and an alicyclic skeleton has an insufficient moldability, and dynamic 
characteristics, such as shock resistance, are insufficient. . Are obtained by retesting the 
method of a statement on JP,59-155427,A and U.S. Pat. No. 4617342 specifications. The 
polyamide to which PA6-T polyamide was made to carry out copolymerization of the 2,2,4- 
(2,4,4-) trimethyl hexamethylenediamine which is branched chain aliphatic diamine has the 
problem that the chemical resistance of mold goods, the dimensional stability at the time of 
water absorption, etc. are inferior. 

[0007]The purpose of this invention has the molding workability improved notably as compared 
with the conventional semi aromatic polyamide, and there is in providing polyamide and a 
polyamide composition excellent in surface beauty, dimensional stability, low water absorption 
property, chemical resistance, heating-proof xanthochroism, etc. 
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[0008] 

[Means for Solving the Problem]ln order that this invention persons may solve the above- 
mentioned technical problem, as a result of inquiring wholeheartedly, semi aromatic polyamide 
which contains a 1 ,9-nonane diamine unit and a 2-methyl-1 ,8-octane diamine unit at a specific 
rate as a diamine unit, It found out that excelled in molding workability, low water absorption 
property, chemical resistance, etc., and excelled in molding workability, low water absorption 
property, and chemical resistance by blending a bulking agent of a specific amount to this 
polyamide further, and a polyamide composition with high dynamics intensity was obtained, 
and this invention was completed. 

[0009]Namely, as for this invention, 60-100-mol% of dicarboxylic acid units consist of 
terephthalic acid units, 60-100-mol% of diamine units consist of a 1 ,9-nonane diamine unit and 
a 2-methyl-1 ,8-octane diamine unit, And a mole ratio of a 1 ,9-nonane diamine unit and a 2- 
methyl-1 ,8-octane diamine unit is 40:60-59:41-mol the polyamide which is %, and limiting 
viscosity [eta] measured at 30 ** among concentrated sulfuric acid is the polyamide which is 
0.4 - 3.0 dl/g. This invention is a polyamide composition which carries out 1-200 weight-section 
combination of the bulking agent at the polyamide 100 above-mentioned weight section. 
[0010]Hereafter, this invention is explained concretely. Polyamide of this invention consists of 
a dicarboxylic acid unit and a diamine unit substantially, as a dicarboxylic acid unit -- a 
terephthalic acid unit -- more than 60 mol % ~ to contain is required - more than 75 mol % -- 
containing is preferred - more than 90 mol % - containing is more preferred. When content of 
a terephthalic acid unit is less than [ 60 mol % ], since various physical properties, such as the 
heat resistance of polyamide obtained and chemical resistance, fall, it is not desirable. 
[001 1]As other dicarboxylic acid units other than a terephthalic acid unit, Malonic acid, 
dimethylmalonic acid, succinic acid, 3,3-diethylsuccinic acid, Glutaric acid, 2,2-dimethylglutaric 
acid, adipic acid, 2-methyladipic acid, Aliphatic-dicarboxylic-acid;1,3-cyclopentane dicarboxylic 
acid, such as trimethyl adipic acid, pimelic acid, azelaic acid, sebacic acid, and suberic acid, 
Alicyclic dicarboxylic acid, such as 1,4-cyclohexanedicarboxylic acid; Isophthalic acid, 2, 6- 
naphthalene dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 1,4-naphthalene 
dicarboxylic acid, 1,4-phenylene dioxy diacetate, 1,3-phenylenedioxy diacetate, diphenic acid, 
4,4'-oxydi benzoic acid, A unit derived from aromatic dicarboxylic acid, such as 
diphenylmethane 4,4'-dicarboxylic acid, diphenylsulfone 4,4'-dicarboxylic acid, and 4,4'- 
biphenyl dicarboxylic acid, can be mentioned, and one sort or two sorts or more can be 
included among these. It is preferred to include an aromatic dicarboxylic acid unit also in the 
above-mentioned dicarboxylic acid unit from points, such as heat resistance. A unit derived 
from polyvalent carboxylic acid which has three or more functional groups, such as trimellitic 
acid, trimesic acid, and pyromellitic acid, can be included within limits with melt molding 
possible in which. 
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[0012]as a diamine unit -- a 1,9-nonane diamine unit and a 2-methyl-1,8-octane diamine unit -- 
more than 60 mol % -- to contain is required -- more than 75 mol % -- containing is preferred - 
more than 90 mol % -- containing is more preferred. When content of a 1,9-nonane diamine 
unit and a 2-methyl-1,8-octane diamine unit is less than [ 60 mol % ], since various physical 
properties, such as the molding workability of polyamide obtained, low water absorption 
property, and chemical resistance, fall, it is not desirable. Mole ratios of a 1,9-nonane diamine 
unit and a 2-methyl-1,8-octane diamine unit are 40:60-59:41, and it is preferred that it is 45:55- 
55:45. A moldability is not only extremely excellent, but as a diamine unit, polyamide excellent 
in chemical resistance, low water absorption property, a dynamic characteristic, etc. is 
obtained by containing a 1 ,9-nonane diamine unit and a 2-methyl-1 ,8-octane diamine unit at an 
above-mentioned rate. 

[001 3]As other diamine units other than a 1 ,9-nonane diamine unit and a 2-methyl-1 ,8-octane 

diamine unit, Ethylenediamine, propylenediamine, 1,4-butanediamine, A 1,6-hexanediamine, 

1,8-octanediamine, 1,10-Deccan diamine, 1,12-dodecanediamine, 2-methyl-1,5- 

pentanediamine, 3-methyl-1 ,5-pentanediamine, a 2,2,4-trimethyl 1,6-hexanediamine, Aliphatic 

diamine, such as a 2,4,4-trimethyl 1,6-hexanediamine and 5-methyl-1,9-nonanediamine; A 

cyclohexanediamine, Alicyclic diamine, such as methylcyclohexanediamine, 

isophoronediamine, and norbornane dimethylamine; P-phenylene diamine, m- 

phenylenediamine, xylylene diamine, xylenediamine, A unit derived from aromatic diamine, 

such as 4,4'-diaminodiphenylmethane, 4,4'-diaminodiphenyl sulfone, and 4,4'-diaminodiphenyl 

ether, can be mentioned, and one sort or two sorts or more can be included among these. 

[0014]As for polyamide of this invention, it is preferred that not less than 10% of end groups of 

the chain are closed with end encapsulant, it is more preferred that not less than 40% of end 

groups are closed, and it is still more preferred that not less than 60% of end groups are 

closed. By closing an end group of polyamide, a moldability is more excellent, and polyamide 

which was more excellent also in heating-proof xanthochroism is obtained. 

[0015]ln asking for an end closure rate, the number of ends closed with a carboxyl group end, 

an amino group end, and end encapsulant which exist in polyamide can be measured, 

respectively, and it can ask for an end closure rate by the following formula (1). As for the 

number of each end groups, it is preferred to ask from an integral value of a characteristic 

i 

signal corresponding to each end group by H-NMR in respect of accuracy and simplicity. 
When a characteristic signal of an end closed with end encapsulant cannot be identified, 
limiting viscosity [eta] of polyamide is measured, and it is Mn=21900[eta]-7900 (Mn expresses 
a number average molecular weight). 

Molecular-chain-terminals group total (eq/g) = a molecular-chain-terminals group total is 
computed using relation between 2/Mn. It is the number (eq/g) of carboxyl group ends of 
polyamide by titration. [A benzyl alcohol solution of polyamide is titrated by 0.1 N sodium 
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hydroxide.] And the number of amino group ends (eq/g) It can measure [a phenol solution of 
polyamide is titrated with 0.1N chloride], and can ask for an end closure rate by the following 
formula (1). 
[0016] 

End closure rate (%) = [(A-B) /A] x100 (1) 

[A expresses a molecular-chain-terminals group total (this is usually equal the twice of the 
number of polyamide molecules) among a formula, and B expresses the total number of a 
carboxyl group end and an amino group end.] 

[0017]lf it is a compound of monofunctional nature which has an amino group of a polyamide 
end or a carboxyl group, and reactivity as end encapsulant, there will be no restriction in 
particular, but. A point to monocarboxylic acid or monoamines, such as reactivity and the 
stability of a closure end, are preferred, and points, such as an ease of handling, to 
monocarboxylic acid is more preferred. In addition, acid anhydrides, such as phthalic 
anhydride, a monoisocyanate, mono- acid halide, monoester, and monoalcohol can be used. 
[0018]As monocarboxylic acid used as end encapsulant, If it has reactivity with an amino 
group, there will be no restriction in particular, but. For example, acetic acid, propionic acid, 
butanoic acid, a valeric acid, caproic acid, caprylic acid, Laurie acid, tridecylacid, myristic acid, 
pulmitic acid, stearic acid, Alicyclic monocarboxylic acid, such as aliphatic-monocarboxylic- 
acid; cyclohexane carboxylic acid, such as pivalate and isobutyric acid; Benzoic acid, Aromatic 
monocarboxylic acids, such as toluic acid, alpha-naphthalene carboxylic acid, beta- 
naphthalene carboxylic acid, methylnaphthalene carboxylic acid, and phenylacetic acid, or 
these arbitrary mixtures can be mentioned. Acetic acid from points, such as reactivity, the 
stability of a closure end, and a price, propionic acid, butanoic acid, a valeric acid, caproic acid, 
caprylic acid, lauric acid, tridecylacid, myristic acid, pulmitic acid, stearic acid, and especially 
benzoic acid are [ among these ] preferred. 

[0019]When closing an end group of polyamide with monocarboxylic acid, it is good to 

increase slightly the number of use mols of a diamine component to a dicarboxylic acid 

component when manufacturing polyamide, to make it both ends of polyamide become an 

amino group, and to add monocarboxylic acid as end encapsulant. 

[0020]An amino group end of polyamide of this invention forms a closure end shown by 

following general formula (I) by being closed with these monocarboxylic acid. 

[0021] 

[Formula 1] 
R-C- (I) 
II 

o 

(Among a formula, R is the residue excluding the carboxyl group from the above-mentioned 
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monocarboxylic acid, and is an alkyl group, a cycloalkyl group, an aryl group, and an aralkyl 
group preferably.) 

[0022]As monoamine used as end encapsulant, If it has reactivity with a carboxyl group, there 
will be no restriction in particular, but. For example, methylamine, ethylamine, propylamine, a 
butylamine, Hexylamine, octylamine, decyl amine, stearylamine, Aliphatic series monoamines, 
such as dimethylamine, diethylamine, dipropyl amine, and dibutyl amine; Cyclohexylamine, 
Alicyclic monoamines, such as dicyclohexylamine; aromatic monoamines, such as aniline, a 
toluidine, diphenylamine, and naphthylamine, or these arbitrary mixtures can be mentioned. 
The butylamine from points, such as the stability of reactivity, the boiling point, and a closure 
end and a price, hexylamine, octylamine, decyl amine, stearylamine, cyclohexylamine, and 
especially aniline are [ among these ] preferred. 

[0023]When closing an end group of polyamide by monoamine, it is good to lessen slightly the 
number of use mols of a diamine component to a dicarboxylic acid component when 
manufacturing polyamide, to make it both ends of polyamide become a carboxyl group, and to 
add monoamine as end encapsulant. 

[0024]A carboxyl group end of polyamide of this invention forms a closure end shown by 
following general formula (II) by being closed by such monoamines. 
[0025] 
[Formula 2] 
R 1 -N- (n) 
I 

R 2 

(Among a formula, R 1 is the residue excluding the amino group from the above-mentioned 
monoamine, and are an alkyl group, a cycloalkyl group, an aryl group, and an aralkyl group 
preferably.) R 2 is a hydrogen atom or the residue excluding the amino group from the above- 
mentioned monoamine, and are a hydrogen atom, an alkyl group, a cycloalkyl group, an aryl 
group, and an aralkyl group preferably. 

[0026]Although the amount of the end encapsulant used used when manufacturing polyamide 
changes with the reactivity of the end encapsulant to be used, the boiling point, a reaction 
apparatus, reaction conditions, etc., it is usually preferred to be used by 0.1-15-mol% of within 
the limits to the total number of mols of dicarboxylic acid and diamine. 
[0027] Polyamide of this invention can be manufactured using methods, such as a melt 
polymerization method known as a method of manufacturing polyamide conventionally, a 
solution polymerization method, and the polymerizing method which uses a reaction type 
extrusion machine. According to this invention persons' research, a catalyst and if needed end 
encapsulant, After adding collectively to diamine and dicarboxylic acid first and manufacturing 
nylon salt, Polyamide of this invention can be easily obtained by limiting viscosity [eta] at 30 ** 
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once considering it as a prepolymer of 0.10 - 0.60 dl/g among concentrated sulfuric acid at 
temperature of 280 ** or less, and carrying out solid state polymerization further, or 
polymerizing using a melting extrusion machine. Polyamide excellent in various performances 
and a moldability of a prepolymer which have few gaps of mol balance of a carboxyl group and 
an amino group and falls of a rate of polymerization in a stage of postpolymerisation as limiting 
viscosity [eta] is within the limits of 0.10 - 0.60 dl/g and in which molecular weight distribution is 
still smaller is obtained. When solid state polymerization performs a culmination of a 
polymerization, if it is within the limits whose polymerization temperature is 180-280 **, a rate 
of polymerization is large, and since it excels in productivity and coloring and gelling can be 
pressed down effectively, it is desirable [ it is preferred to carry out under decompression or 
inactive gas circulation, and ]. When a melting extrusion machine performs a culmination of a 
polymerization, since polyamide which does not almost have decomposition of polyamide as 
polymerization temperature is 370 ** or less, and does not have degradation is obtained, it is 
desirable. 

[0028]As a catalyst which can be used in the case of manufacture of polyamide, phosphoric 
acid, phosphorous acid, hypophosphorous acid or those ammonium salt, and those metal salt 
(potassium.) Sodium, magnesium, vanadium, calcium, zinc, cobalt, Metal salt, such as 
manganese, tin, tungsten, germanium, titanium, and antimony, Those ester species (ethyl 
ester, isopropyl ester, butylester, hexyl ester, isodecyl ester, octadecyl ester, decyl ester, 
stearylester, phenyl ester) can be mentioned. If needed In addition, stabilizer, such as a 
copper compound, colorant, an ultraviolet ray absorbent, Other additive agents, such as fire 
retardant, such as antioxidants, such as a SadamuMitsuyasu-ized agent, a hindered phenol 
system, a thio system, the Lynn system, and an amine system, a spray for preventing static 
electricity, bromination polymer, antimony oxide, and metal hydroxide, a nucleus agent, a 
plasticizer, a release agent, and lubricant, can also be added polycondensation reaction time 
or after that. 

[0029]Limiting viscosity [eta] measured at 30 ** among concentrated sulfuric acid is within the 
limits of 0.4 - 3.0 dl/g, a thing of 0.6 - 2.0 dl/g within the limits of polyamide of this invention is 
preferred, and its thing of 0.8 - 1.6 dl/g within the limits is more preferred. If limiting viscosity 
[eta] of polyamide is within the limits of the above, it not only excels in a moldability, but 
polyamide excellent in a dynamic characteristic, heat resistance characteristics, etc. will be 
obtained. 

[0030]ln polyamide of this invention, a relation limiting viscosity [eta] is indicated to be by the 
following formula (2) between melt viscosity (MV) measured within the limits of 0.4 - 3.0 dl/g by 
limiting viscosity [eta] and 1000 s of shear rate " 1 is materialized. 
logMV=1.9 [eta] +A (2) 

(A is a number which changes with temperature here.) 
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[0031]ln the case of desirable polyamide of this invention, A values in 340 ** are 0.5-0.9, and 
differences of A value in 330 ** and A value in 350 ** are 0. 1 -0.6. On the other hand, in the 
case of the conventional PA6-T-system polyamide, a coefficient of limiting viscosity [eta] is 
almost the same as polyamide of this invention, but A values in 340 ** are 1 .3-1 .7, and 
differences of A value in 330 ** and A value in 350 ** are 0.7-1 . 1 . Thus, in 330-350 ** desirable 
as molding temperature, as compared with the conventional PA6-T-system polyamide, even if 
polyamide of this invention is the same limiting viscosity [eta], its melt viscosity is small, and its 
change of melt viscosity accompanying change of molding temperature is also small. 
Polyamide of this invention also has the characteristic that change of melt viscosity in inside of 
holding time at the time of shaping is small, and its moldability is improving notably as 
compared with the conventional PA6-T-system polyamide. 

[0032] 1-200 weight-section combination of the bulking agent can be carried out to polyamide 
100 weight section at polyamide of this invention. By blending a bulking agent at such a rate, a 
polyamide composition whose characteristics, such as dynamics intensity and heat deflection 
temperature, improved more is obtained. As for a blending ratio of a bulking agent, it is 
preferred that it is one to 150 weight section to polyamide 100 weight section, and it is more 
preferred that it is two to 100 weight section. 

[0033]As a bulking agent, a bulking agent which has various gestalten known conventionally, 
such as powder, fibrous, and cross state, can be used. 

[0034]As a powder filler, silica, a silica alumina, alumina, titanium oxide, A zinc oxide, boron 
nitride, talc, mica, potassium titanate, a calcium silicate, magnesium sulfate, boric acid 
aluminum, asbestos, a glass bead, carbon black, graphite, molybdenum disulfide, 
polytetrafluoroethylene, etc. can be mentioned. It is preferred to usually use a range thing 
whose mean particle diameter is 0.1 micrometer - 200 micrometers as such a powder filler, 
and it is more preferred to use a thing of a range which are 1 micrometer - 100 micrometers. If 
these bulking agents are used, the dimensional stability of mold goods obtained from a 
polyamide composition, a mechanical characteristic, heat resistance characteristics, 
physicochemical characteristics, a sliding characteristic, etc. will improve. 
[0035]As a fibrous filler, poly para-phenylene terephthalamide textiles, Poly meta 
phenyleneterephthalamide textiles, poly para-phenylene isophthalamide textiles, All the 
aromatic polyamide textiles, such as textiles obtained from a condensate with poly meta 
phenyleneisophthalamide textiles, diaminodiphenyl ether, terephthalic acid, or isophthalic acid, 
A fibrous filler of inorganic systems, such as fibrous filler [ of organic systems, such as all the 
aromatic-liquid-crystal-polyester textiles, ]; or glass fiber, carbon fiber, or boron textiles, is 
mentioned. If such a fibrous filler is used, since the sliding characteristic of mold goods 
obtained from a polyamide composition not only improves, but a mechanical characteristic, 
heat resistance characteristics, physicochemical characteristics, etc. will improve, it is 
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desirable. As such a fibrous filler, it is usually preferred that average length uses a thing of the 
range of 0.05-50 mm. A moldability is good and it is more preferred that average length uses a 
thing of the range of 1 -1 0 mm at a point the sliding characteristic of mold goods obtained, heat 
resistance, and whose mechanical property improve more. Fabricating of these fibrous fillers 
may be carried out to cross state etc. 

[0036]these bulking agents - one sort -- or two or more sorts can use it, mixing. By using it 
especially combining the above-mentioned fibrous filler and a powder filler, since a moldability, 
surface beauty, a dynamic characteristic, and heat resistance can obtain a more outstanding 
constituent, they are preferred. A thing which carried out the surface treatment by silane 
coupling agent or a titanium coupling agent can also be used as these bulking agents. When 
what processed the surface of a bulking agent by these coupling agents is used, it is desirable 
at a point that the dynamic characteristic of mold goods obtained is excellent. Since especially 
the dynamic characteristic of mold goods obtained is excellent also in a silane coupling agent, 
it is more preferred to use a coupling agent of an aminosilane system. 
[0037]Although a method in particular of blending the above-mentioned bulking agent with 
polyamide is not restricted, a method of adding at the time of a polycondensation reaction of 
polyamide, a method of carrying out a dry blend, a method by melt kneading using an 
extrusion machine, etc. are mentioned, for example. 

[0038]Mold goods of desired shape can be manufactured using polyamide or a polyamide 
composition prepared as mentioned above with the usual melt molding method, for example, 
compression forming, injection molding process, an extrusion method, a blow molding method, 
etc. 

[0039]For example, mold goods can be manufactured by carrying out melting of the resin 
within a cylinder of an injection molding machine with which cylinder temperature was adjusted 
by 260-350 ** in polyamide or a polyamide composition of this invention, and introducing in a 
metallic mold of predetermined shape (ejection). A film can be manufactured by carrying out 
melting of the resin within an extrusion machine adjusted by the above-mentioned cylinder 
temperature, and extruding resin from a T die. Mold goods, such as a film and a bottle, can be 
obtained with inflation molding, entrainment shaping, etc. 

[0040]The surface can also be further used for the above mold goods in the state where it 
covered with a paint, a metal layer, other type polymer, etc. 

[0041] Polyamide or a polyamide composition of this invention, For example, machine parts, 
such as a power tool, a common industrial part, a gear, and a cam, automatic exterior parts in 
the car, It can be used useful as molding materials, such as parts, a film, a sheet, etc. in which 
the transparency of electronic parts, such as automobile associated parts, such as an 
automobile electric equipment article and parts in an engine room of a car, a printed wired 
board, and housing of electronic parts, an optical lens, a disc substrate, a container, etc. is 
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demanded. 
[0042] 

[Example]Although an example is given and this invention is explained concretely hereafter, 
this invention is not restricted at all by these. In the following examples, the following method 
measured or estimated the end closure rate of polyamide, limiting viscosity, the melting point, 
a glass transition point, the water absorption of melt viscosity; mold goods, heating 
xanthochroism, alcohol resistance, and formed product appearance. 

[0043] End closure rate : Using 1 H-NMR (it measures at 50 ** among 500 MHz and deuterated 
trifluoroacetic acid), from the integral value of the characteristic signal for every end group, the 
number of a carboxyl group end, an amino group end, and closure ends was measured, 
respectively, and it asked for the end closure rate from the aforementioned formula (1). The 
chemical shift value of the typical signal used for measurement is shown below. 
[0044] 
[Table 1] 
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[0045] Limiting viscosity [eta]: The intrinsic viscosity (etainh) of the sample with a concentration 
of 0.05, 0.1, 0.2, and 0.4 g/dl was measured at 30 ** among concentrated sulfuric acid, and the 
value which extrapolated this to the concentration 0 was made into limiting viscosity [eta], 
etainh = [In (t^)] /c [As for intrinsic viscosity (dl/g) and t Q , in etainh, the down flowing time 

(second) of the sample solution and c express the concentration (g/dl) of the sample in a 
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solution among a formula, as for the down flowing time (second) of a solvent, and t^ ] 

[0046]The melting point, a glass transition point : A differential scanning calorimeter (made in 
Mettler "DSC30") is used, Temperature of the position of a glass transition point and an 
endothermic peak was made into the melting point for the temperature of the second order 
transition point which appears when it cools to 50 ** and temperature up is again carried out 
the speed for 10 *7with 10 ** the temperature falling speed for/, after carrying out temperature 
up of the sample the speed for 100 **/and dissolving it thoroughly. 
[0047] Melt viscosity : The product made from KAYNESS "capillary tube rheometer and 
GALAXYV MODEL8052" (the diameter of a die of 1 mm, ratio-of-length-to-diameter=10) was 
used, the melt viscosity (poise) in 1000 s of shear rate " 1 at 330 ** was measured, and it was 
considered as the index of molding workability. 

[0048] Water absorption : An 80x80x3-mm injection-molded product was immersed in 
underwater [ 23 ** ] for 24 hours, and water absorption (%) was searched for from the weight 
change of the mold goods before and behind immersion. 

[0049] Heating xanthoc hroism : A 40x1 00x1 -mm injection-molded product was heated in 200 ** 
gear oven for 2 hours, and it cooled over 1 hour to the room temperature in the vacuum 
desiccator. The difference (deltab) of the degree of yellow before and behind heat-treatment (b 
value) was made into the index of heating xanthochroism. b value was measured by the 
reflection method with the color computer (the Suga Test Instruments Co., Ltd. make, SM color 
computer "SM3 type"). 

[0050]Alcohol resistance: The JIS No. 2 dumbbell type injection-molded product was immersed 
for seven days into 23 ** methanol. The tensile strength of the mold goods before and behind 
immersion was measured, and it asked for the retention (%) of tensile strength. Appearance 
was observed visually. Tensile strength was measured according to JIS K 71 13. 
[0051] Formed product appearance : Using the NISSEI PLASTIC INDUSTRIAL injection 
molding machine "FS80S12ASE", a 40x100x1-mm plate was fabricated on with the cylinder 
temperature of 310 **, and a die temperature of 100 ** conditions, and viewing estimated the 
appearance of mold goods. 

[0052]3272.9 g (19.7 mol) example 1 terephthalic acid, 1582.9 g (10.0 mol) 1,9- 
nonanediamine, 1582.9 g (10.0 mol) 2-methyl-1 ,8-octanediamine, The benzoic acid 73.27g 
(0.60 mol), 6.5g (it is 0. 1 % of the weight to a raw material) of sodium hypophosphite 
monohydrate, and 2.2 I. of distilled water were put into autoclave with a content volume of 20 
I., and the nitrogen purge was carried out. After agitating for 30 minutes at 100 **, temperature 
up of the internal temperature was carried out to 210 ** over 2 hours. At this time, pressure up 

2 

of the autoclave was carried out to 22kg/cm . It was made to react, extracting a steam 
gradually and maintaining [ after continuing a reaction then for 1 hour, carry out temperature 
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2 

up to 230 **, keep temperature at 230 ** after that for 2 hours, ] a pressure at 22 kg/cm . Next, 
raised temperature to 280 ** over 45 minutes, lowered the pressure to atmospheric pressure, 
and also lowered the pressure even to the vacua of 1mmHg over 15 minutes with a 
temperature of 280 ** as, it was made to react for 30 minutes, and limiting viscosity [eta] 
obtained the polyamide 1.35 dl/g and whose end closure rate are 89%. Using the NISSEI 
PLASTIC INDUSTRIAL injection molding machine "FS80S12ASE", the cylinder temperature 
was set as 300 **, the die temperature was set as 100 **, and injection molding of the obtained 
polyamide was carried out. The result evaluated about the obtained mold goods is shown in 
the following table 2. 

[0053] Polyamide was obtained like Example 1 except using the dicarboxylic acid component, 
the diamine component, and end encapsulant (benzoic acid) which were shown in Examples 
2-5, the comparative example 1 - Table 2 of 3 following at a rate shown in Table 2. Using the 
NISSEI PLASTIC INDUSTRIAL injection molding machine "FS80S12ASE", the cylinder 
temperature was set as 280-310 **, the die temperature was set as 100 **, and injection 
molding of the obtained polyamide was carried out. The result evaluated about the obtained 
mold goods is shown in the following table 2. 
[0054] 

[Table 2] 
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[0055]Polyamide was obtained like Example 1 except using the dicarboxylic acid component, 
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the diamine component, and end encapsulant (benzoic acid) which were shown in Table 3 of 
Examples 6 and 7 and the comparative example 4 following at a rate shown in Table 3. The 
polyamide composition was obtained by extruding the bulking agent indicated in the polyamide 
and the following table 3 which were obtained by setting a cylinder temperature as 280-310 ** 
by a molten state using the 1 axis extrusion machine by a plastics engineering research 
institute "UT-40H." The fiber diameter of 9.5 micrometers and 3 mm of average length's 
product made from the Nippon Glass textiles "RES03-TP57" were used for glass fiber. The 
product made from Tsuchiya kaolin with a mean particle diameter of 5-6 micrometers "PKP-80" 
was used for talc. Using the NISSEI PLASTIC INDUSTRIAL injection molding machine 
"FS80S12ASE", the cylinder temperature was set as 280-310 **, the die temperature was set 
as 100 **, and injection molding of the obtained polyamide composition was carried out. The 
result evaluated about the obtained mold goods is shown in the following table 3. 
[0056] 

[Table 3] 
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[0057] 

[Effect of the lnvention]The polyamide and the polyamide composition of this invention have 
the extremely outstanding molding workability, and they are excellent in surface beauty, 
dimensional stability, low water absorption property, chemical resistance, heating-proof 
xanthochroism, etc. 
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It can be conveniently used as molding materials, such as industrial materials, industrial 
material, and household articles. 



[Translation done.] 
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